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Claims 1-6(cancelled) 

7. (Currently Amended) A system for processing a substrate, comprising;: 
^ at least one atomic layer deposition barrier chamber for deposing a barrier &yer 
comprising tantalum nitride , wher^n the at least ono atomic ..foyer dep os ftkm barrier 
chamber comprises a first , gpj ^^^ source provkiinft 

ammonia; and 

at least cra> physical vapor deposition metal seed chamber for depositing a 
copper alloy seed layer over the barrier layer, wherein the copper alloy seed layer 
comprises copper and a metal selected from the group consisting of aluminum/ 
magnesium, titanium, zirconium 5 tin, and combinations thereof and whereto the metal is 
present in iha copper sik>y *n a concentration between about 0.01 atomic percent and 
about 2 ,o atomic percent 

Claims 8-10(cancelled) 

Claim 11 > (Currency Amended) The system of claim 7, wherein the physical vapor 
deposition metal seed chamber Us a tMLMS^l^MM^t. physical vapor deposition 
metal seed chamber. 

Ciafm 12, (Currently Amended) The system of claim 7, further comprising one or 
more transfer chambers for transferring a substrate between the atomic iayer deposition 
barrier chamber and Ihe physical va por deposition metal seed chamber. 
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Claim 13 (cancelled) 

14. (Currently- Amended) A system for processing a substrata comprising: 

at least one atomic layer depos&cn barrier chamber for depositing a barrier lay^r 
comprising tantalum nHdd8>,,,MM^^ barrier 
charn^ PDMAT and a second source providing 

arrenorvia; 

at least one phystea? vapor deposition copper alloy seed chamber for deposing 
a copper alloy $&od layer over the barker layer, wherein the copper aioy seed layer 
comprises copper and a metat selected from the group consisting of aluminum, 
magnesium, tflaruum, zircoroum, tin, and combittaiions therecff[ ? ]]; and 

at least one physical vapor deposition undopsd copper seed chamber lor 
depositing art undoped copper seed layer over the copper alloy seed layer, 

Claims 15-18(cancelled) 

19. (Previously Presented) The system of claim 14, wherein the physical vapor 
deposition copper alloy smd chamber es a Ugh density plasma physical vapor 
deposition copper alloy se&d chamber and ttie physical vapor deposition undoped 
copper seed chamber is a high density plasma physical vapor deposition undoped 
copper seed chamber, 

20. (Previously Presented) The system of claim 14, further comprising one or mom 
transfer chambers for transferring a substrate behveen the atomic &yer deposition 
barrier chamber, the physical vapor deposition copper aHoy seed chamber, and the 
physical vapor deposition: undoped copper seed chamber, 



Claim 21 (cancelled) 
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22. (Previously Presented) A system lor processing a substrata, comprising: 

at least one atomic layer deposition barrier chamber for depositing a. barrier layer 
comprising tantalum nitri c wt>erein th e at least one atomic layer depositton barrier 
chamber composes a first sour ce „ groyidfoa . . F DyAT and a seco nd source . ptaw$\j\§ 
ammonia: 

at least one phys-icaf vapor deposition metaf seed chamber for depositing a metal 
seed layer over the bailer &yer } wherein the meta) seed layer comprises a rmetal 
selected from the group consisting of &\unvmm> roagnesrum, tit&niyrn, zirconium, tin, 
and combinations ^eroolgJk and 

at least o.ne physical vapor deposition undeped copper seed chamber for 
depositing an undoped copper seed layer over the metal seed layer. 



Claims 23-26(cancelled) 

27, {Previously Presented) The system of claim 22, wherein the physical vapor 
deposition rnetai seed chamber is a high density plasma physical vapor deposition 
fljeta! seed chamber and the physical vapor deposition undoped copper seed chamber 
is a high density plasma physical vapor deposition undoped copper seed chamber 

28. (Previously Presented) The system of claim 2.2, further comprising one or more 
transfer chambers for transferring a substrate between the atomic layer deposition 
barrier chamber; the physical vapor deposition metal seed chamber, and the physical 
vapor deposition undoped copper seed chamber. 

Claims 29-30(cancelled) 

31 > (Previously Presented} The system of cfo*m 7, wherein the copper altay seed 
layer ts deposeied dJrecUy on the barrier layer comprising tantalum nitride. 



Claims 32 and 33(cancelled) 
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34, {Previously Presented) The system of cteim 14, wherein the copper alloy seed 
layer & deposited directly on the- barrier i&y&r composing tantalum nitride. 

Claims 35 and 36(cancelled) 

37. (Previously Presented) The system of dairn 22, wher^n the metal soed layer is 
deposited directly on ?he barrier layar comprising tantalum nitride, 

Claim 38(cancelled) 

39, (Previously Presented) The system of claim 7, wharain the copper alloy seed 
layer comprises the metal present in the copper -alloy m a concentration between about 
0.1 atomic percent and about 1 .0 atomic percent. 

40. (Previously Presented) The system of claim 7, wherein the atonic layer 
deposition barrier chamber comprises a first source proving a tantalum containing 
compound and a second source providing a nitrogen containing compound, 

Claim 41 (cancelled) 

42, (Previously presented) The system of claim 7, wherein the copper alloy seed 
Sayer comprises copper and aluminum. 
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43. (PFevaoiisly Presented) The system of claim 7> wherein ite copper alloy seed 
layer comprises copper and titanium, 

44. {Previously Presented) The system of claim 14, wherein the copper alloy seed 
layer comprises the metal present ir\ the copper alley in a concentration between about 
0.001 atomic percent anci about 5.0 atomic percent, 

45. (Previously Presented) The system of cteim 14, wherein the copper alloy seed 
tayer comprises the metal present in the copper alloy in a concentration between sboirt 
0.01 atomic percent and about 2.0 atomic percent 

-48. (Previously Presented) The system of claim 14, wherein the atomic layer 
deposition barrier chamber comprises a first source providing a tantalum containing 
compound and a second source providing a nitrogen containing; compound. 

Claim 47(cancelled) 

48. (Previously Presented) The system of claim 14 t wherein the copper alloy seed 
layer comprises copper and aluminum. 

49, (Previousiy Presented} The system of claim 14, wherein the copper attoy seed 
layer comprises copper ami titanium* 

Claims 50 and 51 (cancelled) 



52. {Cumntty Amended} A system for processing a substrate, comprising: 
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at least one atomic layer deposition barrier chamber comprising a firs! source 
providing &4an*al^^^ POM AT and a second source providing a 

nftrogen containing compound;: 

at feast one physicai vapor deposition metal $m$ chamber having a copper alloy 
target comprising copper and a metal selected from the group eonsteHng of aluminum, 
Itanium,: and eoffi;btnaiian$ thereof and wherein the metal is present m the copper 3$<?y 
target in a concentralion between about 0.001 atomic percent and about 5,0 atomic 
percent; and 

.at feast one transfer chamber for transferring *fce substrate between the atomic 
foyer deposition barrier chamber and the physios!' vapor deposition metal seed 
.chamber, 

53. {Previously Presented) The system of claim 52, where!** the metal is preseni in 
tho copper alloy target In a concentration between about 0,01 atomic percent ancf about 
2.0 atomic percent. 

54. (Previously Presorted) The system of claim 53, wherein the metal is present in 
the copper alloy target In a concentration between about 0/1 atomic percent and about 
1,0 atomic percent 

55. previously Presented): The system of claim 53, wherein the copper alloy target 
consists essentially of copper and aluminum, 

56. (Previously Presented) The system of claim S3, wherein the copper alloy target 
consists essentially of copper and titanium.' 

57. {Currently Amended) The system of claim 52, wherein the faa^^rce-oM^e 
aterote fayordep^ PDMAT and tto-^eeom^seufoe^lhe 
at om ic layer ^^ ^ d e^>l*orM^jFFief ^amber p r o vi d a s nitrogen containing: compound ,^ 
ammonia. 
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58. (Hew) The system of claim 7, wherein the PDMAT has a chlorine concentration 
of abort 5 pom or less . 

59. (New) The system ot daim 14, wherein the FDMAT has a chlorine concentration 
of about 5 ppm or less, 

$0. (Now) The system of claim 22, wherein the PDMAT has a chlorine concentration 

of about 5 ppm or less. 



61 (Maw) The system of claim 52, wherein the POM AT has a chlorin* concmtmim 
of about 5 ppm cr S&ss., 



